Background-The activity of most intestinal nutrient transporters is adaptively regulated by the type and amounts of nutrients entering the intestinal lumen. The concentration and activity of the intestinal Na+/glucose cotransporter (SGLT1) are regulated by dietary sugars in most animal species. The activity and abundance of SGLT1 in biopsy specimens removed from human jejunal regions exposed to, and having limited access to, luminal nutrients have been measured and compared. Aims-To study the effects of luminal nutrients on the expression of SGLT1 in the human intestine. Patient and Methods-Brush border membrane vesicles (BBMV) were prepared from biopsy specimens removed from the intestine of a 50 year old man who had developed a high output jejunal fistula, and adjacent mucosal fistula, a condition present for 12 months after surgery for a strangulated hernia. BBMV prepared from intestine exposed to luminal nutrients, and from dysfunctional intestine with a limited exposure to nutrients, were used to measure Na' dependent glucose transport and abundance of SGLT1 protein.
Dietary sugars, D-glucose and D-galactose, are absorbed from the lumen of the intestine across the brush border membrane into the enterocytes by the Na+/glucose cotransporter (SGLT1). The energy for this step is obtained by coupling sugar transport to Na+ and electrochemical gradients. SGLT1 is a glycosylated integral membrane protein, with an apparent molecular mass of 75-80 kDa. It has been cloned from the intestinal tissues of rabbit, lamb and human.1-3 They all share an extraordinary degree of homology. 4 Clinical interest in the intestinal brush border SGLT1 has focused mainly on malabsorption syndrome -that is, glucosegalactose malabsorption5 and diarrhoea.6 In diarrhoea induced by agents such as Vibrio cholerae and Escherichia coli, the most effective treatment is oral rehydration therapy6 which relies on the ability of glucose to activate intestinal salt (and water) absorption via the SGLT1.
It is well established that monosaccharides in the lumen of the intestine regulate the activity and abundance of SGLT1 in the intestinal brush border membrane of various animals.7 8 Advances in the molecular and cellular biology of intestinal sugar transport, and their application to an appropriate animal model, have increased our understanding of the molecular mechanisms involved in the regulation of SGLT1 by sugar components of the diet.4 ' The assessment of similar mechanisms regulating human intestinal SGLT1 has been impeded by difficulties in experimentally manipulating human subjects.
We have had an opportunity to screen the activity and abundance of SGLT1 in the proximal intestine of a 50 year old man with jejunostomy and mucosal fistula, present for 12 months after surgery for a strangulated hernia.
Methods

REMOVAL AND STORAGE OF INTESTINAL TISSUE
An otherwise fit and well 50 year old white man developed a high output proximal jejunal fistula, with adjacent mucosal fistula, after surgery for a strangulated incisional hernia. The corrective surgery was performed 12 months after the formation of the fistula. Before re-anastomosis of the jejunum, three biopsy samples (each 30-40 mg wet weight) were taken from the proximal intestine exposed to luminal nutrients, and three removed from the adjacent dysfunctional jejunum exposed to a limited overflow of nutrients. After removal, the biopsy specimens were placed immediately in marked microfuge tubes and frozen in liquid nitrogen. They were subsequently stored at -80°C until use.
An additional set of fresh biopsy samples, taken from both regions of the intestine, were fixed in formol saline. Histological examination revealed that the tissues were structurally intact. The specific activities of sucrase and lactase were measured as described previously. lo12 Lactase was assayed in the presence of 0-2 mM p-chloromeruribenzoate to inhibit any potential lysosomal 3-galactosidase activity that may be present.13
The abundance of SGLT1 protein was measured using quantitative western blotting as described previously. 14 The protein contents of BBMV were separated on an 8% polyacrylamide gel containing 0-1% SDS and were electrotransferred to nitrocellulose membrane (Trans-Blot, BioRad).9 Pre-stained molecular weight markers (Seeblue, Novex) permitted quantitative estimation of the efficiency of electrotransfer to nitrocellulose.
The synthetic peptide, which corresponds to amino acids 402-420 of SGLT1, was used as the standard. This nonadecapeptide is the antigen used for the production of the SGLT1 antibody.2 4 ' A range of peptide standards (0-01-6 pmol) was slot blotted onto a nitrocellulose membrane and probed with the SGLT1 antibody, concurrently with the BBMV samples. 4 The specific immunoreactive band was blocked when antibodies were pre-incubated with the immunising peptide. The nitrocellulose membranes were then developed using the ECL system (Amersham, Little Chalfont, UK), and exposed to film (XOMAT-LS, Kodak).
The intensity of immunoreactive bands detected in the BBMV and the peptide standard samples was quantified using scanning densitometry (Phoretix), and the abundance of SGLT1 protein per mg of brush border membrane protein was calculated from the peptide standard curve.
ESTIMATION OF FRUCTOSE TRANSPORTER (GLUT5), SUCRASE, VILLIN, AND LACTASE
ABUNDANCE
The same nitrocellulose membrane in which the BBMV samples were immunoblotted with the SGLT1 antibody was stripped by washing in 137 mM NaCl, 20 mM glycine/HCl buffer, pH 2-5. The membrane was then probed with a monoclonal antibody raised against villin'5 (The Binding Site, Birmingham, UK). After re-stripping and removal of the antibody directed against villin, the blot was re-probed with an antibody raised against the C-terminal amino acid sequence of human GLUT5 (Biogenesis Ltd, UK). The membrane was then re-probed with the antibody against sucrase.'6 Finally, the stripped membrane was probed with a monoclonal antibody against lactase. 17 The abundance of the immunoreactive bands, at 95 kDa for villin,'5 at 47 kDa for GLUT5,1'8 at 150 kDa for sucrase,'6 and at 160 kDa for lactase,'7 was measured by scanning densitometry (Phoretix 05-adjacent jejunal mucosal fistula. BBMV were isolated from biopsy samples taken from the proximal jejunum exposed to luminal efficient way of nutrients, and from the adjacent dysfunctional n the delivery of jejunum which had a limited supply of luminal ill intestine. There nutrients.
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